Introduction
============

Cultural differences between Western and Eastern societies have been shown in many aspects of people's behavior and cognitions. For example, evidence from subjective well-being research showed that Eastern societies are more likely to hold dialectical emotional styles compared to Western societies. In other words, people in Eastern societies are more likely to view positive and negative emotions as compatible, whereas those in Western societies are more likely to view them as in conflict with each other. These differences are perhaps due to differences in Eastern and Western philosophies ([@B13]). Similarly, attention studies have found that Eastern pay more attention to backgrounds during visual tasks, which enables the understanding of relationships between objects and changes, while Westerners pay more attention to the target, which enables understanding of the features of an object ([@B11]). [@B12] suggested that when Westerners know the answer to a question, they tend to maintain eye contact, while Easterners were more evasive. In addition, when searching for the answer to a question, Westerners often look toward the sky, while Easterners look toward the ground.

Facial information, which conveys one's racial identity, gender, and facial expressions, is very important to human socialization. As humans are social creatures, the accurate interpretation of another person's facial information would help us to better navigate the social environment. Eye movement patterns when recognizing a face has been shown to be subject to cultural differences. For example, [@B3] found that Western Caucasian participants reproduced a scattered triangular pattern of fixations for faces of both races and across tasks. On the Contrary, East Asian participants focused more on the central region of the face. [@B4] found that in a natural situation, Westerners paid more attention to the eyes when looking at an emotionally neutral face, while Chinese paid more attention to the nose. Those evidence suggests that there may be cultural differences in eye fixation patterns when gazing at a face.

Indeed, in Western culture, direct eye contact with others while communicating is usually encouraged ([@B1]). Thus, due to cultural influences, the eyes may be more important than the nose and mouth for facial expression recognition in Western culture. Many studies that used Western participants and Western faces as stimuli support this view. For example, [@B19] found that Western participants had more fixations and longer fixation durations on the eyes, in comparison to the nose and mouth, when attempting to identify emotions from faces. Additionally, evidence from the eye movements of Western individuals with social interaction problems, such as autism or social phobia, indicates that these individuals do not gaze directly at the eyes when asked to identify the facial expressions of others ([@B8], [@B9]; [@B15]). This phenomenon, called "avoidance of eye contact," may impair social behavior abilities. However, this phenomenon does not mean these individuals lack social skills---it could be a self-defense mechanism for avoiding anxious experiences, possibly due to negative critical statements given by others in the past, which is automatically activated when these individuals make eye contact with others ([@B14]). This evidence indirectly confirms the importance of information in the eyes for recognizing facial expressions in Western cultures. Researchers proposed "the eye contact effect" to explain the benefit of looking at the eyes to infer emotional information, positing that making contact with others' eyes could modulate recognition and activate the part of the social brain responsible for processing emotion ([@B6]; [@B16]). Thus, the eyes are critical for recognizing facial expressions in Western cultures.

In contrast, in Eastern, affected by the etiquette culture (one aspect of Confucianism), direct eye contact is considered rude and should be avoided while communicating ([@B1]). This raises the question of whether individuals from Eastern cultures develop a different pattern from those from Western cultures when identifying facial expressions due to influences from their culture. This could explain why some people view the lower part of the face (nose and mouth) more than the eyes. [@B10] found that people from Eastern cultures use more information from the upper part of a face to recognize a facial expression, including happy and neutral faces, which was not consistent with previous research ([@B5]; [@B4]). In addition, [@B18] found that rather than adopting the Eastern or Western fixation pattern, Malaysian Chinese participants use a mixed strategy by focusing on the eyes and nose more than the mouth. Thus, this inconsistency in previous studies requires further investigation using eye-tracking methodology.

We devised two experiments to test this question. Experiment 1 investigated whether Chinese participants developed a pattern of avoiding eye contact when identifying facial expressions displayed by Eastern faces. Experiment 2 which base on the outcome of Experiment 1, investigated whether this pattern due to the guidance of the first fixation point.

Experiment 1
============

Participants
------------

Twenty four healthy Chinese undergraduates of Han origin (12 men) participated in this experiment. Participants' mean age was 20 ± 1.4 years. All had normal or corrected-to-normal vision and none were aware of the purpose of the study. This study (for both Experiments 1 and 2) was carried out in accordance with the recommendations of IRB (the institutional review board) at Guangxi University for Nationalities with written informed consent from all subjects. All subjects gave written informed consent in accordance with the Declaration of Helsinki. The protocol was also approved by the IRB at Guangxi University for Nationalities.

Apparatus and Stimuli
---------------------

Four types of facial expressions (happy, peaceful, sad, and angry) were selected from a set of grayscale photographs created by the Chinese Affective Picture System (CAPS) ([@B20]). Forty pictures were used for the formal experiment; each emotion was represented by 10 pictures. In addition, we chose 20 other facial expression pictures, four for use in the classic learning phase and 16 for the practice phase. Each picture measured 1280 × 1024 pixels. Before the experiment, each facial expression was aligned in terms of the position of the eyes, nose, and mouth, and matched in illumination and contrast.

The experiment was conducted in an isolated and quiet room. The participants were asked to sit approximately 55 cm away from a 19-inch CRT display monitor with a sample rate of 85 Hz, and to place their fingers on a keyboard using the standard keyboard fingering. Their heads were fixed on a "U" frame. Eye movements were recorded with an EyeLink tracker (EyeLink II, SR Research^®^, Toronto) with a 250-Hz temporal resolution and a 0.20° spatial resolution.

Procedure
---------

All experiment codes were run on E-prime 1.1. The experimental session was based on the research of [@B7], which consisted of four steps: introduction, classic sample learning, practice, and formal experiment. After the participants viewed the introduction and indicated their understanding of the task, they proceeded to the classic sample-learning step. Four facial expressions---happy, peaceful, sad, and angry, in that order---were shown at the center of the screen with a sentence in Chinese, "This is happy/peaceful/sad/angry," simultaneously displayed across the top of the screen. Participants were asked to press the spacebar when they recognized each facial expression. The aim of this step was to allow the participant to be acquainted with the classic model of these four types of facial expressions. The next step was practice (**Figure [1](#F1){ref-type="fig"}**). A trial started with a fixation point appearing in the middle of the screen for 1000 ms, followed by one of the four types of emotion faces (the recognition face), in random order, displayed at the center of the screen. Participants were asked to identify the emotion and press the spacebar as quickly as possible. After this, four smaller emotion faces, previously shown in the classic sample-learning phase, were displayed. The participants' task was to choose the face (the match face) that best matched the recognition face shown previously. At the same time, four cues written in Chinese, which referred to the four emotions, were displayed beneath the corresponding pictures, so that participants did not need to remember which finger corresponded to which emotion. These cues read: "D (left middle finger) is for happy, F (left index finger) is for peaceful, J (right middle finger) is for sad, and K (right index finger) is for angry." Because the individuals in the recognition photographs were different from those in the match face photographs, participants could not respond correctly by making a direct identity feature match---a definitive emotional code for the recognition face was required. The participants received feedback after each response. The trial ended with a 500-ms blank screen. To ensure highly accurate data, only the participants with accuracy rates (AC) of 80% or higher advanced to the formal experiment. After practice, each participant was given a 13-point calibration procedure before proceeding to the formal experiment. This procedure was the same as that for the practice except that there was no feedback. The EyeLink tracker recorded the eye movement data associated with participants' attempts to identify a facial expression only in the formal experiment.

![**The procedure for Experiment 1**.](fpsyg-08-00581-g001){#F1}

Defining AOI (Area of Interested)
---------------------------------

The way to define AOI in this research was to draw a boundary halfway between the brows and philtrum, separating the face into eye (upper half of the face) and non-eye (lower half of the face) AOIs.

Results
-------

### Accuracy According to Facial Expression

The detail data for Accuracy (AC) in Experiment 1 was recorded in the **Table [1](#T1){ref-type="table"}**. We used ANOVA to test if there were significant differences in AC, with emotion type as the within-subjects factor. The results showed a significant main effect of emotion type, *F*(3,92) = 3.936, *p* \< 0.05, *M* = 1.00, *SD* = 0 for happy face; *M* = 0.95, *SD* = 0.11 for pace face; *M* = 0.91, *SD* = 0.11 for sad face and *M* = 0.95, *SD* = 0.08 for anger face. A least significant difference (LSD) comparison found that the AC of happy were higher than the sad (*p* \< 0.01), no other significant differences were found.

###### 

Mean (SD) of accuracy for the four emotion faces in Experiments 1 and 2.

                            Happy         Peaceful      Sad           Angry
  ------------------------- ------------- ------------- ------------- -------------
  Experiment 1 (*n* = 24)   1.00 (0.00)   0.95 (0.11)   0.91 (0.11)   0.95 (0.08)
  Experiment 2 (*n* = 20)   0.99 (0.01)   0.98 (0.01)   0.90 (0.02)   0.85 (0.03)
                                                                      

### AOI Analysis

Using the described AOIs, the statistical analysis of the fixation numbers and durations in different AOIs was conducted, only the right trails were analyzed.

The detail data for fixation in Experiment 1 was presented in the **Table [2](#T2){ref-type="table"}**. We used repeated measures ANOVA to test if there was a significant difference in the number of fixations, with type of emotion expressed and AOI as within-subject factors. The main effect of emotion types is not significant, *F*(3,57) = 2.087, *p* \> 0.05. The main effect of AOI was significant, *F*(1,19) = 52.494, *p* \< 0.0001, *M* = 0.71, *SD* = 0.79 for eye AOI and *M* = 3.65, *SD* = 1.28 for non-eye AOI, indicating that the number of fixations for the eye AOI was lower than that for the non-eye AOI. The interaction between emotion types and AOI was not significant, *F*(3,57) = 0.299, *p* \> 0.05.

###### 

Mean (SD) of fixation for the four emotion faces in Experiments 1 and 2.

          Experiment 1 (*n* = 24)   Experiment 2 (*n* = 20)                 
  ------- ------------------------- ------------------------- ------------- -------------
  Happy   0.49 (0.61)               3.55 (1.46)               0.33 (0.52)   3.53 (0.99)
  Peace   0.79 (1.11)               3.74 (1.55)               0.76 (1.19)   3.74 (1.33)
  Sad     0.88 (1.01)               4.00 (1.60)               0.74 (0.95)   4.27 (1.66)
  Anger   0.69 (0.85)               3.48 (1.68)               0.94 (0.98)   4.67 (1.79)
                                                                            

The detail data for duration in Experiment 1 was presented in the **Table [3](#T3){ref-type="table"}**. We used repeated measures ANOVA to test if there was a significant difference in fixation duration, with emotion type and AOI as the within-subject factors. The main effect of emotion types is not significant, *F*(3,63) = 2.537, *p* \> 0.05. The main effect of AOI was significant, *F*(1,21) = 36.834, *p* \< 0.0001, *M* = 175.00, *SD* = 156.52 for eye AOI and *M* = 940.96, *SD* = 523.90 for non-eye AOI, the fixation duration on the upper face was shorter than that of the lower face. The interaction between emotion type and AOI was significant, *F*(3,63) = 3.324, *p* \< 0.05. The simple effect demonstrated that the duration of lower face of happy (*M* = 915.54, *SD* = 542.41), pace (*M* = 980.34, *SD* = 525.73), and anger (*M* = 882.52, *SD* = 648.59) is shorter than sad (*M* = 1062.77, *SD* = 531.20).

###### 

Mean (SD) of duration for the four emotion faces in Experiments 1 and 2.

          Experiment 1 (*n* = 24)   Experiment 2 (*n* = 20)                     
  ------- ------------------------- ------------------------- ----------------- ------------------
  Happy   107.16 (170.42)           915.54 (542.41)           63.27 (92.81)     887.94 (295.70)
  Peace   147.29 (174.91)           980.34 (525.73)           279.40 (349.54)   907.81 (222.91)
  Sad     183.87 (202.92)           1062.77 (531.20)          228.15 (290.36)   1133.64 (376.39)
  Anger   207.02 (236.83)           882.52 (648.59)           280.61 (294.95)   1067.46 (421.88)
                                                                                

The most important result in Experiment 1 is that the number of fixations and durations for Chinese participants were less for the upper part of the face (eyes AOI) compared to the lower part of the face (non- eye AOI) to all four types of facial expressions. This opposite pattern compared to those of studies using Western samples ([@B19]) may due to the Chinese special etiquette culture. However, there may be another explanation. The position of the fixation point we used to help participant to focus their attention in the beginning of a trail was on middle of the screen. The faces were also presented on the middle of the screen, but the areas for the lower part of a face (non-eye AOI) were normally bigger than the upper ones (eyes AOI). This may put the position of the fixation point into the lower part of a face and thus guide participants to pay their attention on it. For exclude this possibility, we then designed Experiment 2.

Experiment 2
============

Participants
------------

Twenty healthy Chinese undergraduates of Han origin (six men) participated in this experiment. Participants' mean age was 21 ± 1.4 years. All had normal or corrected-to-normal vision and none were aware of the purpose of the study.

Apparatus and Stimuli
---------------------

All apparatus and stimuli in Experiment 2 were the same as Experiment 1.

Procedure
---------

Almost all procedure details in Experiment 2 were the same as Experiment 1 apart from one aspect: a trial in Experiment 2 started with a fixation point appearing no longer in the middle of the screen but instead randomly in one of eight positions around the boundary of the screen for 1000 ms (see **Figure [2](#F2){ref-type="fig"}**). This method was used for prevent participant's fixation was guided to the lower half of the face by the fixation point.

![**The location of the eight positions and their relative position on the displayed face for Experiment 2**.](fpsyg-08-00581-g002){#F2}

Defining AOIs
-------------

The way to define AOI in Experiment 2 was the same as Experiment 1.

Results
-------

### Accuracy According to Facial Expression

The detail data for AC in Experiment 2 was presented in the **Table [1](#T1){ref-type="table"}**. We used repeated measures ANOVA to test if there were significant differences in AC, with emotion type as the within-subjects factor. The results showed a significant main effect of emotion type, *F*(3,57) = 12.144, *p* \< 0.001, *M* = 0.99, *SD* = 0.01 for happy face; *M* = 0.98, *SD* = 0.01 for pace face; *M* = 0.90, *SD* = 0.02 for sad face and *M* = 0.85, *SD* = 0.03 for anger face. A LSD comparison found that the ACs of both happy and peaceful faces were higher than those of the sad and angry faces (happy vs. sad, *p* \< 0.01. and angry, *p* \< 0.01; peaceful vs. sad, *p* \< 0.01; peaceful vs. angry. *p* \< 0.01); however, happy vs. peaceful and sad vs. angry did not differ significantly (*p* \> 0.05 for both).

### AOI Analysis

Using the described AOIs, the statistical analysis of the fixation numbers and durations in different AOIs was conducted. Only the right trails were analyzed.

The detail data for fixation in Experiment 2 was presented in the **Table [2](#T2){ref-type="table"}**. We used repeated measures ANOVA to test if there was a significant difference in the number of fixations, with type of emotion expressed and AOI as within-subject factors. There was a significant main effect of emotion type, *F*(3,57) = 6.075, *p* \< 0.01, *M* = 2.09, *SD* = 1.93 for happy face; *M* = 2.46, *SD* = 1.96 for pace face; *M* = 2.69, *SD* = 2.29 for sad face and *M* = 2.88, *SD* = 2.37 for anger face. LSD comparisons found that the mean number of fixations for the happy face was lower than that of the other emotion faces (happy vs. peaceful, *p* \< 0.05; happy vs. sad, *p* \< 0.01; happy vs. angry, *p* \< 0.05). Furthermore, the number of fixations for the peaceful face was lower than that for the sad face (*p* \< 0.05), but did not differ from that of the angry face (*p* \> 0.05). Furthermore, the sad and angry faces did not differ from each other (*p* \> 0.05). The main effect of AOI was significant, *F*(1,19) = 5.84, *p* \< 0.05, *M* = 0.95, *SD* = 1.16 for eye AOI and *M* = 4.11, *SD* = 1.26 for non-eye AOI, indicating that the number of fixations for the eye AOI was lower than that for the non-eye AOI. The interaction between emotion type and AOI was not significant, *F*(3,57) = 2.067, *p* \> 0.05.

The detail data for duration in Experiment 2 was recorded in the **Table [3](#T3){ref-type="table"}**. We used repeated measures ANOVA to test if there was a significant difference in fixation duration, with emotion type and AOI as the within-subject factors. We found a significant main effect of emotion type, *F*(3,57) = 6.038, *p* \< 0.01, *M* = 528.11, *SD* = 474.27 for happy face; *M* = 625.28, *SD* = 497.63 for pace face; *M* = 684.54, *SD* = 574.08 for sad face and *M* = 739.59, *SD* = 577.31 for anger face. LSD comparisons showed that fixation duration was shorter for happy faces compared to sad or angry faces (happy vs. sad, *p* \< 0.01; happy vs. angry, *p* \< 0.05), but not different from the peaceful face (*p* \> 0.05). Furthermore, the fixation duration for the peaceful face was shorter than that of the sad face (*p* \< 0.01), but not different from that of the angry face (*p* \> 0.05). The fixation durations of the sad and angry faces did not differ from each other (*p* \> 0.05). The main effect of AOI was significant, *F*(1,19) = 7.19, *p* \< 0.05, *M* = 226.89, *SD* = 266.09 for eye AOI and *M* = 1061.87, *SD* = 287.20 for non-eye AOI. The fixation duration on the upper face was shorter than that of the lower face. The interaction between emotion type and AOI was not significant, *F*(3,57) = 1.261, *p* \> 0.05.

Discussion
==========

In this study, we asked if healthy individuals from Eastern cultures developed a pattern of avoiding eye contact when identifying facial expressions displayed by Eastern faces. To answer this question, we used eye-movement technology and designed two experiments to explore the fixation patterns of Chinese participants when they attempted to identify such expressions.

Experiment 1 demonstrated an opposite pattern compared to those of studies using Western samples ([@B19])---the number of fixations and fixation durations were less for the upper part of the face (eyes) compared to the lower part of the face (nose and mouth). Experiment 2 repeated this finding and excluded the possibility of fixation point guiding.

This difference in fixation patterns between Eastern and Western participants could be explained by their respective customs during social interactions. In Western culture, direct eye contact during communication shows respect to others and is frequently encouraged ([@B1]), as evidenced by the American maxim, "Don't trust a man who won't look you in the eye." Therefore, in Western cultures, the eyes are viewed more often than the mouth and nose when gazing at a face. By contrast, in Eastern, due to the etiquette culture, direct eye contact when communicating is considered very rude and should be avoided ([@B1]). Therefore, people from Eastern cultures view the eyes less often than the mouth and nose. However, our results partly contradict that of [@B10], who found a superiority effect for the upper part of the face in participants from Eastern cultures when identifying all seven types of facial expressions (the six basic emotions plus a neutral face). It is possible that the difference in results is due to different AOI sizes. Our AOI for the lower part of the face was much bigger than that for the upper part of a face, which may lead to more fixations on the lower part. However, this was probably not the case, because [@B10] participants fixated more on the eyes ([@B10], Figure 1A, p. 1544), which is independent of the size of the AOI. Another possible reason for the difference was the stimuli used. [@B10] used FACS-coded facial expressions ([@B2]) as stimuli, which might be considered artificial. Indeed, the authors found superiority of the upper face even for happy faces, which contradicts the results of a study that used CAFPAS ([@B20]), a face database especially design for Chinese. Moreover, a study ([@B5]) that also used FACS-coded facial expressions did not find a superiority effect of the upper face when gazing at a happy face. Thus, we think the ecological validity of the FACS-coded facial expression is relatively low, leading to unreliable results.

Another interesting question is if this explanation holds true for each type of facial expression. For example, the recognition of a happy expression depends more on the lower portion of the face than the upper portion of the face ([@B5]). Therefore, our present finding of more and longer fixations for the lower portion of happy faces may mean that the eyes are simply not important for recognizing a happy face, thereby indicating that this was not due to the influence of Chinese culture. In contrast, it has been shown that recognizing a sad face depends more on the upper half of the face ([@B5]), so our finding of more and longer fixations for the lower portion of sad faces may be influenced by culture. Further research should include more types of facial expressions to ascertain if such eye movement patterns apply to other basic emotions, such as fear or surprise.

Another interesting outcome was that [@B17] found that fixation started at the right eye, while we found that fixation started primarily in the non-eye area; only a few fixations started at the eye, and they were at the left eye. The difference in materials may be one explanation. Although both studies used Asian participants, in the former study (2007), all actors displaying the emotion faces were from Western cultures, while in our study, Eastern actors were used. The in-group advantage ([@B21]) in facial expression recognition suggests that there may be different fixation models while identifying native compared with non-native facial expressions. Further research could use eye movement technology to make a direct comparison between in- and out-group emotion faces to test this hypothesis.

Conclusion
==========

The present experiment found that Chinese people showed a superiority effect of the lower portion of the face while identifying four facial expressions displayed by Chinese faces: happy, peaceful, sad, and angry.
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